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mm^] mmm 

izm 1 <7imim^mm-t?>j:mt, 
mimmimmiL^^Lf^^izmmm 2 (Dm^mmmmm±izm 2 <Dm^m^ 

:^mizi3\<^x. 

m2(Dh^yiyx^mmRm±izmm^t^m^m-^-rs>xmt, 
mmmmititm^-7x^{zmm^tLxmi0h^ypx^m-^mm±izmi(D 

c«#a4 ] ^m<>^±izm^Lr^m^£^mm^^^^m 1 s:t>'is 2 

Iff |Bi|i^($c J: {c L V ^ ^^^b LT^i;a:tK«2®h^ 

^ffi{Clf®f^b'ltM5:J^^bt^{C7 7l- hX^i^T. hlK&vX^'tCLTIIl ® h5 
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[ft #a 5 ] ffrsH^ 1 (D^- hm^mitmmm 2 (d^- hm^tm^ u %a 

M laifi^^ fCit^SS^Mft 5: ^ :r > ft A L T ttrlBeaS ® S^^^gj y - 
MiB^##:W{c-^«M^|ig%$: ;r >aA bTttfiBjs6#«M V - BulB 

mm^mw±.\z.m 1 h^fb^^/rbxis 1 (nv- h«ffi$:j^^t-sx@ 
Cft*3K8] mmi&mm(D^^mm,m.'j-7s-\:\y-(ym(Dmmx.w. -< 

^< ^=fe-f :t>aAffi{C J; UtfriB>!f- h«ffiT*lC?^fig$tlfeSuiB^^*<t®lcM 
■r -5 <fc e) {c*frfS^^#:«M{C-« < SSSSJ^fiXI-^ r t. -t ^tt 7 (c|B« 
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[0 0 0 1] 
[0 0 0 2] 

[«e*®s*g] 

[0 0 0 3] 

So 

[0 0 0 4] 

=j>Sffii 0 1 J;{c?^^!gbfeg?'ft;M.S:t>'^>U n:yS-ffcMS:v;^^'(cLT, LOC 
OS|gA^^^S«^^:9•|iml 0 2 $:?^^-rs (017 (a) #M) » 
[0 0 0 5] 

i!^(c. |fffa^^tM;5.r>*i>Un>^^t:a$:l5i?*b:fei&(c, HI 7 (b) tc^t-J: 
•^fCBalHS^^^aiKl 0 2 S: VX^/lCI^KfbbTfufHS^l 0 l_h{c;?lN>f- h 
m.\m: \ 0 3 $:J^fig-t€.. 
[0 0 0 6] 

M^^T, 017 (c) {c^f J:e)ic-:& (WWjEMO s 

J:) a^W-^^ff- hSEibimi 0 3 J:{C7* h VVX hKl 0 4 $:J^^bfe^lC, ^ 
V \yV7. NMl 0 4 v:x. fCftfi:& (ji1^WJ£MO S V=yyV7.^T^WL%. 

[0 0 0 7] 

JStC. *fffE7:4- h hH 1 0 4 $:|^£bfc^tC, 018 (a) {C^-Tid 
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[0 0 0 8] 

^LT, 018 (b) ^c^^J:e){cp^^>y'- h^-fbl^i 0 3^^>*«v^>^f- 

i^bry- h«ffil 0 6 A, 1 0 6 B ?:J^figt-€>o 
[0 0 0 9] 

■?-bT, B«fB>?f- hs® 1 0 6 A, 1 0 6 Bfcpg-r-sieitc-etv-rtiNa© 

(V->?.- Flz-O^^l 0 7, 1 0 8, 1 0 9, 1 1 0)$:#^b 
bfe^tc, ttflHy-^^- Kl^'f >fl«l 0 7, 1 0 8, 1 0 9, 1 1 0{cn>^ 

3_h{cieifj±Mo s v^yvT.^^mmi'. «v^>^f- h^fti^i 0 5_hica^if 

[0 0 10] 

IC, *^:9-^Kl 0 2feni>y5=->^?'StlTb* -pfeto (H 1 7 (c) C9^EPC# 
[0011] 

[0 0 12] 

[^s ^ -r ^ to ® #m] 
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[0013] 

-7:^^ izi^xmtm 1 (D h ^ y T.'Simmmm^cDm^m^^^Lr^mz. mm. 

[0 0 14] 

, mmmio)¥-hmitm±ici,t-Kmi±Mosh^yvy.ii-^'^m^^n. mmm 
2<n^- hmitm±icitmmmi±Mo s h'^yi>':^iit/^m^-^n^z.ii^i^'^t 

[0 0 15] 

j^fix L fefffiBif ^fbttiK 5: xsT' mm^mf^mm ^rsm $ it's; v^ ^ 

[0 0 16] 
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X@ i: S: b ^ i: #m i: -r ^ o 

[0 0 17] 
[0 0 18] 
[0019] 

•So 

[0 0 2 0] 
[0 0 2 1] 

[0 0 2 2] 
[0 0 2 3] 

SE»® LOCOS e^gtc i u >> u n 1 ±izm^ L r^m^mRzfiy 
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U 3>S-ft,KS:V^i'tCLT, L OCO SM*^eifig-2>iS^;9-itK2 5:feJ;^4 5 
0 nmO^mmX-mm-t^ (mi (a) #Rg) . j^, *^ig?^MT'ttP§?(Di"J n 

Tb^M ^ S t-t T' |Hl« T' $) .S o 
[0 0 2 4] 

rkiz, mMm^mRni/uziymtm^m^LrcLWc, mi (b) izB^^t 

[0 0 2 5] 

^v^T, 01 (c) {C5^f J:e)tcttfiB^ftM3St>'i/U n>^ftK4±®-:& 

(ilSlfffiMO S .h9>f:>"X^?^^R«^) tC?^^Lfc7:<- h l/J/'X h|g5 Srv;^ 
[0 0 2 6] 

has S:l^*Lfe^(7)S5ifH^>U =l>^-ft:a4 ^-^^Xi^ iZLXno. 
[0 0 2 7] 

r^lC. 0 2 (a) tC^-tidJClffia^:* bUS;::^ hM5 $:[S^*Ufc^iC, 0 2 
(b) {Ca^-rj:'9tCtriiHi/y 3>^^tM4 $:VXi'{CbTffi:??®ge-fI:M3 SrB^S 
•t-S). t^. :i(Dmim3 ^x-v^yif^Hi^-t^mz. M^'&m^ 2 x. ^ ^ y 

_hMLfec}:e){caKi?'fbK3®K;?l*fe<fc-?-2 0 n m^ST'feS. fc«?) 
> fie*® J;e.{C@^^>^f- hSf-fbMl 0 3 lOOnm) ^X.y^y^<^ 

^■thm'^i,zttLxm^^mmi^ifi^^fr^:r.tiif£^^ (02 (b) o^^sia# 

[0 0 2 8] 

^^^T, 0 2 (c) i,z^-tJ:t)izmmiyv=iym^tm4.i:-vxinzmmitLx 
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Bfrfa«« i-htciii ©SE-ffcM (m^'^-^-hm^m) g^^s^^q o nmrnmr-m 

[0 0 2 9] 

Mfc, 113 (a) iz^i-^oiZmmmmmi£MOS h^yP:x^mmMm±(D 

fBa«i ^mm^tLx^mm^m&Mo s h ^ y t:^ ^ m-^mm±izm z (Dmit 

•5.-^ftM^t)4 0 nmSST'feU, tJ^jR® e) {CffiV^^f - h SE-fblg 1 0 3 (Mx. 
tf, lOOnm) $:a:>j;^>^^|g;5SLfci«^{cibbT*^4)-iilB:tr*-*Mt:-r€.i 
i:^±;i^^ (03 (a) (D^'^B^m) = 
[0 0 3 0] 

3S{c, H3 (c) fc^f J:e){CBffiajPv^y- h®?^t;ll6S:t>'«v^>^f- h^^fcM 

i:c5f>^^x7^>i/y-9--r F (wsix) aiicD«»M^) ^m^Lf^mz. as 

[0 0 3 1] 

^LT, t5IH>;f- h«ffi8 A, 8 BtCilSf •5<fc^fC^tl-?tlN§!!®:^M#lM 

«t (y-:^- Ku-f >fii«9, 10, 11, 1 2) ^^^L. i;Ar. mmi^r^m 

Kt'-Ofl^Q, 10. 11, 1 2 {C3>^ h?L?::J^-UT3>:Jf hfS. 

^m^v. m^^^- hmitmi ±izm^mmMo s h $:?^^LTt^s 

■5. 

[0 0 3 2] 
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[0 0 3 3] 
[0 0 3 4] 

[0 0 3 5] 

ti. mm (a) (D&mf)^^n-y^^y^^CO (mK.lt. 3V) N5='-v:^;i/SMO S h 
3 0 V) N^-^:^)VmMO S h^yiy^y.^. Tgtfffi^O) (mK.lt. 3 0V) 

^:^jvmMOS h'^ytyx^, mm (b) (Z)£M*^b|wiL:^<WWi±^c7) (Mx-tf 
, 3 0V) p-5^-v:?^;i/§?Mo s h^>^^>;^, *i60>9a)ffi:=r>sm^b?b^lil?>nfe 
WlfJdE*(Z) (Mx.tS. 3 0 V) N^^:^^;i/MDMO s h^>$;?;^^S:tf P^^:^^ 
;i/i?DMO s h^>^::;>'x^?t?«^$ti§o 

[0 0 3 6] 

nrz.Mm}±^o:>Mo s h'^yi^y.^ t ^mmit-t^f:!!^. &.T(Dmmxit{s.:^y 

i&ifiit^'^m^nrcmmi±^(DMO S h^y-yy^^ sled (Snt channel by 
counter doping with extended shallow drain) MO S h ^ y ^ y ^ t.^^^^ ^ 

[0 0 3 7] 

-hiBE y-fu^mmm K^-r/N'S:««t-^#aMo s h'^yy^y 

[0 0 3 8] 
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^r^i^iz. -mmm(D^mt^mm. m^itpm<Dyv :nym^ (p-sub) 2 

lp^fcPM'^x;b (PW) 2 2;55:t>*NS^ni;b (NW) 2 3 ^m^^^o 
[0 0 3 9] 

VCDMT&m&V. 8 X 1 0 ^^/c m^(Z)aA^f4^'r>r:^>aA't^o -^-OO^. El 

4 ^c^t-J:•^)lcSrffaPM^x;l.2 2±^y^ h Ui;;^ h]K2 5 -essb7^4^^,-e 

. Mx.ti U 8 0 K e V(7)AU}^SffiT\ 9X1 0 c m^CDft 

A^ff^T-f ;r>aA't'5o f^. *I^^c^±ta77&bfeJ:■^)^c^:r>aAS4^fc:&>r;r 
>a;^'^^ffitSc 1 1 5 0''C(Z)N2#H«fp^\ 4^r^) 

Fm'y:r,jV2 2 ^t>*N§?^ x;i/ 2 3 tfj:^. 
[0 0 4 0] 

0 0 nniSa^C^*^^^ffi]K2 6 S: L O C O S ^fC j: ^ ^(DM^^mmz 
6&.^<DmmRm±lC.^^^2 0 nmSS(Z)IS3c^®e^l:]K2 7 (^3C0>!f- Sg^ 

[0 0 4 1 ] 

m^tm^y^ h iyz:^ys MK2 9 5:v:x^(c/N"^-->^'bT, mmuP^y ^?k(D 
N^^:^jvMMO S h^>'f:/'x^5:t?P^-v*;i/§?MO S h^yi/y^^. ly^JV 
yy^m(DN^-^:^ jvmu oshyyi^^y.'^o) ^m^mm± fc y v n y mitm 2 

[0 0 4 2] 

b?iv^;ti^. m^mmti'^y^ h hM2 9 <Dmmm^K^^jmsik^n^z.t 

:t h i^yy. hM2 9 ^m^LTc^CDrnmyV :2ymim2 S ^rVX^tCbX^fe) 
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[0 0 4 3] 

^yVy.^. N^^:^^;b§?S L E DMO S h'^>i;::^^&t>*P5^-Y:^;i/§?S L E 
DMOS V'yl^Vy.^(n^Wrm%miL(D%^(D>f- SK-f[:K2 7 ^|^£-r-5o 
[0 0 4 4] 

f^, :i(^^ftll2 7 ^X^V^>^*|^^t-^l^tC, «^^^S|]K2 6^)01 

i?), Se*cDJ:e)icji:v^>:f- b^>ft;]Ki 0 3 (Mx.«. lOOnm) S:X^v^>^* 
^ ^ «^ J:b L T ^^-^^it fg :tr f ^ :i ^ ^ V A . 

[0 0 4 5] 

aSLEDMOS h^>i:;^'::^^.S:t>*P^-v:?^;b§?S L E DMO S h^>-:/X^(D 
#?^^fI^±^C]SBi±MCC. fej:^8 0 niiiSacZ)^V%^l(D^>ftia3 0 1 

[0 0 4 6] 

:at>*Pi?cZ)y-::^- KU^>M (Ji<T> LNS3 1. L PM3 2 ) S:?^ 

S:Sab;/c4^^,TS«^jitC. M^tf U >-fyr>$:fe^-^120Ke VCOJDMS 
i±T% 8 X 1 0^2/c ni2cDffiA^f4^-e'<:^>aAbTLNM3 1 ^m^^^o 

Sm^MlZ. mK,ii:inuy4:ty^'B^^ I 2 OKeYCDtmnZV. 8. 5X 
1 0^^/cm2<Z)aA*#T^>f:r>aALTLPJi3 2$:?^^f f^, Hl^tC 
ti^XgOT-";i/XS (Mx.tf. 1 1 0 0°Ca)N2#H»4''T:\ 2 «pr^) Srffi 
T, _hfa-f:=r>aA^nfc#>r>r>a;^'J|^ffi«:$tlTLNji3 IJkZfLFm^ 2 

[0 0 4 7] 
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Z^N^^:^JVmS L E DMO S h ^ > ^ <7)#?g^ffi^±(Z)fafa L N M 3 1 fS 

Rx^L PMs 2ra{c^ti-rtiii2(7)ffi5iMcz)Na^tKP§?c^v-x- Y^u^ym 

SWJC. U >>f 1 2 0 K e V(Z)Mmi±T\ 1. 5X10^^ 

/c ni2cDftA*ffT'>r:^>aAbTtrrfaLN»3 1 fc^^^ S LNjlS 4 5:?^ 

hr=:'^mx-m^mmi>z. mK.ii^yvit^<uy^:^y^^j:^ i 4 o k e y<dm 

7&m&X\ 2. 5X 1 0^2/cm2cDaA*ff-e^:r>aAbTtaiHLP®3 2 
fC58:^-g>SLPjg3 5^?^^-r^o 1^. frffaLN® 3 1 ^frrlHS LNM3 4 ^7^ 

[0 0 4 8] 

(Dv-y.- ym NH-M3 7. F-^ms s tm^o ) ^m^^^. 
r^'iJ^mxmmmmiz. mK,itvy'^:ty^^^tsoKey(Di}ummi£x\ 2x 

1 0^^/cm^CDaA^f4^T-r:t>aAUTN+jl3 7 ^?^^-r^o ^(7)^. >^ 

> Mx.tf->r^v>fbd<n>-f;r>^feJ:-ei 4 OKe V(OiIIitaj±T\ 2X10^^ 
/cm2cOftA^f4^T^>r:^>ffiAbTP+J»3 8 feJ^^-T^o 
[0 0 4 9] 

EI10^C^V^T, trfiaS LN® 3 4^tKS L PM3 5(^?^^«C^VX^ 
TtrffaLNjlS 1 tC5S;&-5 S LNS3 4 cZ)tfi^g|5^tO?tfffa L Pji3 2 S 

LPji3 5<D^^3iz^ti^nmmmm(D^m^^^:tyi&A't^^t:x. sk 

S LN«3 4JkX^S L Pji3 5 Sr^^Wt--^ P S^Kt-V M 4 0 ^5:0^*N MtK^V iS 4 
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0 K e V (DM^^n&X% 5X1 0 c m2(Z)aA*f4^"e>f >r >aA L T P M4< 

(Dm^^^mLf^'-ikmvmUmmiZ. m^LltV y^:ty^iBJ:'t l 9 O K e V(7) 
5X1 O^Vc m^(Z)aA^ffT^pr>aAbTNS5Kf-V ji4 1 

^m^-ts. t^. ±fHH8-gii o^c^-r-r;^->aAxsjcsg-t'5f^iixsiiBti 

[0 0 5 0] 

m^^x. mi 1 {cjs^^^T, mmyyt h iyt:^^^ hm^ 2Rz^y^) aym^tm2 s 

[0 0 5 1] 

SMO S h^>S/'X^?g^fI«0Oaffi (PS'5^x;b2 2) rttcm2cDPM^ai;b 
(S PW) 4 4 ^5:^5|g2cZ)NM^x;i/ (SNW) 4 5 -^o 
[0 0 5 2] 

fiUt., trffa®Slifffi<z)N^-v:^;bMMO s h^>i:;x^?^^fI«±tclMp^:# 
-t^^m^o^yyit h ut:^:^ hK^vx^tcLTtuiHPS^:ii;i/2 2 fttc. Mxti 
;Kn>^:=r>S:fcJ:^ 1 9 0 K e V(Z)ADJiSi£T\ 1. 5X1 0 ^ V c m^(Z)|g 

1 C^ffiA^ffTM^r^ffiA^, mC<^<uy'^:ty^t3^^b OKe VCOjOitS 
ldET% 2. 6X 1 0^Vcm^(Z)|g2cZ)aA^ffT'-r:t>aAbT. ^2a)PM 

^x;i/4 4 t^, trfiailSWJE«(^P^-v*;i/3?MO s h^>i:;;^ 

^?^^ffl%!c±tcp?gPS:>t'r^^:;r h u^::/';^ ha4 6 ^v:^.^ bTtJIBPS^x 
;b2 2[:^tcMx.tfU>>r:^>^feJ:-^3 8 OKe Vc^;&P3^SJiT% 1. 5X10 
^Vcm2(Z)aA^ffT->r:^>aAbT, |g 2 ODNM^ 4 5 -So 
. 3 8 0 K e VgSc^ffi^^D^«JE#6^^«;^^«V^»-^tC^j:. 2«C7)U>-r^>^ 
fei^ 1 9 0 K e Va)iP?i®j!±T% 1. 5 X 1 0 ^ V c ni^(Z)aA^f4^'e >r :^ > 

ftAi--5^*:/;l/^■v-i^^:5'^T%JSv^. j^vat vy^:ty ^^<i:^i40KeV 

cotumm&x. 4. 0 X 1 o^^/cm^cDaA^#T--r>r>aAt-^o 
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[0 0 5 3] 

^M'Uf. jvmRz^ p ^ ^ ;uMM o s h 9 > i^'x ^ m^mi^±(Dmmm a co^-ftM 

[0 0 5 4] 

S7t«?), ^^e3fecD<^:e)^CiPV^>f- hm-fkKl 0 3 lOOnm) 5:x<y^ 

a 2 6 A^X>y5^>^f|^£S4^S-&fm^^±. i«BJIM«*JjiSlfBEM^fe 2 On 

[0 0 5 5] 

r^XiCi'J, BUsBl«lflEfc3^0N5^'V:t^;i/aMO S h ^ > X ^5? ^t>* P ^ ^ 
MMO S h^>2/X^5f, N^^:^^;b§|[S L E DMO S h ^ > i^X ^ P 
;iy§l!S LEDMOS h9>j;>'X^®#h9>i>'Xc5?tC*ffBf -5)MJP&#t-'5l|l 

oDgj-fkMs 0 i:, n i?>v ^^coN^-v*;baMO s h^>5^'x^s.t>'p^-v*;i/ 

SMO S S9>i;;^^f(Z)#h^>i?X^{cM/S-rSKJP?:*-r-5lg2®^-ftM4 

8 i:, i//<;i/i/7^«®N^-^:^;i/§JMO s h v>i;*"x^{c^^/S-rsMff 

•5»3 0S?fbm2 7 i;7!)^?^fig$*VS (014#Bg) . -eU-C, 1 , ^2, 

a 

[0 0 5 6] 

MV^T, H 1 4 ^CS^^/^T, ^ffi^C J: 1 0 0 n m@^(Z) 4< U f> U H S:?^ 

rcO^KU S>U n^lK-hfCjSJ:^ 1 0 0 nmm.&<D^y ^7s^yi/')^>( F ( 
WSix) MtCtifccfc-^l 50 nmgSOS i OglK^aWb, ^[1I^C7)>^ 
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49A, 49B, 49C, 4 9 D, 49E, 49F, 49GS:?g^t*^o i^, frf 
fas i OgKti. Kv>^.^i:bT«<c 
[0 0 5 7] 

^V^T. Igl5^C^V^T. tuiB®^WJEfflC7) N ^ -V * ;i/M.at>* P ^ ^ :^ ;baM 

OS h^>^::;?x^M^c{SiiScDy-x- Ku^>jf 5 o, 5 i ^M^^o 

[0 0 5 8] 

^tCbT, MX-tiU>>r:t>^j3ck-f-2 OKe VC7)llDi$«ffiT% 6. 2X10^^ 
/c m2<Z)aA*ff-e-f :^>aALT. ®JgS(7) N -§? y - • KU^>S5 0 

^^^f-^o S^Wl±«coP'f'-v*;i^§?MO s ^^>S/';^^Mc7){g^g«v•" 
>^.• KU-f >*?^^£M«c_hJ«^1^<Z)M^S:«St-'5 h hK5 2 5:VX^ 
IZlyX. Mxti-'7^yft:5Kn>'>fpr>?:i3<J:^2 0 Ke VC0iIIii1ijET% 2X1 
0 ^ V c.m^(Z)ffiA*fr't?>r :^ >aA bT, ffiSSO P -§? V - ^ • K l^>r > if 5 
1 

[0 0 5 9] 

El l 6 ^Ci3V^T. ^®{CtfrfB>f- hSffi4 9 A, 4 9B, 4 9 C, 4 9 
D, 49E, 4 9 F, 4 9 G ^SS^--^ <fc -J) J: ^ 2 5 0 n mSff T E O S 
]K5 3 $:LPCVDffi{Cj;y?^^b. frftail^lfffiMtZ) N ^ -V ;i/M:55:t>' P ^ -V 

HI 6 {C^t- J: e» (CfrffB>!f-* hS«4 9 A, 4 9 B ODMMSSPtCt^-f K'^rt-;!^ 

x^--9-M5 3 Af)^m^^n. mmyyt h MS^-e^M^nfeM^tctiTE 

[0 0 6 0] 

^LT. frffa>!f- hSffi4 9 A^if-r F^:t-;i/;^^-i^K5 3 AMt>*lC. fff 
iH>!f- h«^4 9 B i:-!:^^ F ^ :t - ^-itK 5 3 A^rVX^tCUT. tcfia® 
^lfJ±ffl(Z)N^^:^;bM>at>'P5=-'V:^;i/MMO s h ^ > ^ M WigSco v - 
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7.- KL/-f >S5 4, 5 5 Sr^fig-r-g.. 
[0 0 6 1 ] 

BP*., a^Wffiffl®N^-Y;^;i/^Mo s h ^ > 7^ ^ m(Dmmm-'j - kw- 

Mx.«t:}R-f 1 0 0 K e V®ilPji«i±-e, 5 x l O ^ V c 
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